Oxygen distribution and possible pathway in different grape cultivars
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Cell death in grape berries and shrivel late in ripening can decrease yield and reduce quality.
This is common in Shiraz and Cabernet Sauvignon, while in Chardonnay and Grenache it rarely
occurs. Cell death is proposed to be caused by mesocarp anoxia at high temperatures.
The aim is to find the links between cell death and berry oxygen diffusion across different
cultivars.
Single berries of different cultivars (Shiraz, Grenache,) located at the Waite campus were
examined during ripening. Single berry measures included: profiles of internal oxygen
concentration, cell vitality by Fluorescein Diacetate (FDA) staining, berry mass, total soluble
solids(TSS), ethanol concentration, and air space porosity by x-ray micro-CT.

Oxygen distribution within the berry is most likely cultivar-dependent
and closely related to berry mesocarp cell death.
Varieties (Shiraz) with more cell death also have more severe hypoxia.
The lenticels on the receptacle could be the main pathway for oxygen uptake
into the berry.

Fig.1 FDA staining image of
Grenache (a) and Shiraz
(b)berry. Dark areas are
dead cells. Cell death area
and hypoxia area are well
matched in berries (Fig. 2).
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Fig 2. Heatmaps with Log10 scale of (𝛍M/L) [O2 ] from single half berries
(TSS ~ 20 brix) (Shiraz and Grenache, Chardonnay, table grapes). Varieties
(Shiraz and Chardonnay) reported to have more cell death also have more
severe hypoxia inside grape berry;
Fig 5. [O2 ] (𝛍M/L)
from three locations
(Fig.4) on single
Shiraz berries (n=25) .
. [O2] decreased from
the pedicel to the
end, corresponding
with Fig.2.

Fig 3. [O2 ] (𝛍M/L) from single Shiraz and
Grenache berries measured from ¼ to
pedicel, in a normalized scale (0 means
berry center, 1 means berry skin) (Fig 4).
(means ± (SEM),n = 15) [O2 ] was higher
in Grenache than in Shiraz.

Fig.6 Transverse
section of Shiraz
berry
density
(Micro-CT); an
obvious pathway
from
lenticels
into the berry,
corresponding
with Fig.2.
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